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that relates to the conclusions of a paper recently published
in the Biophysical Journal by Krieger et al. (1). Intrinsically
disordered proteins (IDPs) and their binding reactions are
currently being studied intensively by protein chemists
and biologists (2). It was suggested early on that these disor-
dered regions may transiently populate folded structures,
which may act as recognition elements (3). The paper by
Krieger et al. (1) addresses this pertinent question by assess-
ing the sampling of a preformed structure in an IDP
(Gab2503-524), and in particular the amount of conformation
that is similar to that in the bound state, and its role in
ligand binding. But which species is involved in the initial
binding—the structured one or the disordered one?
The authors employ an experimental strategy of modu-
lating the propensity to form the secondary structure by mu-
tation, similar to what was described in another recent paper
by Iesmantavicius et al. (4), which we co-authored. In both
studies, the amount of preformed, bound-like secondary
structure in the free state was measured by NMR methods
to probe the effect of mutation. In addition, both studies re-
ported a positive correlation between the preformed bound-
like structure in the free IDPand the binding affinity, although
in the work by Krieger et al., the mutations modulated not
only the amount of free-state residual structure but also direct
interactions with its partner. Nevertheless, the correlation is
there, but the question is, what does it mean? In the Discus-
sion, Krieger et al. (1) write, ‘‘Therefore, the results reported
here suggest that the binding of Gab2503-524 [the IDP] re-
quires a selection of conformations that appear to be intrinsi-
cally encoded in the energy landscape of this disordered
state.’’ We wish to point out that this is not a requirement. It
is formally equally possible that the IDP binds in a disordered
conformation and that the increased propensity of the IDP to
adopt a bound-like conformation lowers the energetic barrier
for a subsequent rate-limiting step (affecting the rate con-
stants of binding) as well as the energy of the bound complex
(affecting the overall affinity) (4).
Thus, it is important to emphasize that neither the results
from Krieger et al. (1) nor the previous data (4) prove that it
is the folded conformation of the IDP that binds the target. It
could be the disordered one, it could be the ordered one, or
it could even be a whole range of conformations (5,6), withSubmitted April 29, 2014, and accepted for publication August 13, 2014.
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ways (7). To prove a mechanism, it is necessary, but perhaps
not sufficient, to perform kinetic studies. Several studies on
IDPs (8–11), including the one by Iesmantavicius et al. (4),
have employed mutagenesis in combination with kinetics to
understand the binding reaction. However, these studies
addressed the nature of the rate-limiting transition state of
the binding reaction, and the role of the preformed structure
could not be decisively defined. To prove or disprove a
mechanism such as conformational selection (i.e., to deter-
mine the simplest mechanism that is consistent with all
available data), one must measure the observed rate con-
stants for formation of the preformed structure in question,
in the binding reaction, and subject them to careful analysis
(12). In brief, such an analysis involves measuring the
observed rate constant for binding over as wide a range of
concentrations as possible for both interacting species. If a
hyperbolic behavior of the rate constant is observed, then
conformational selection may be distinguished from
induced fit as detailed in Gianni et al. (12). However, since
helix-coil transitions and similar equilibria involving sec-
ondary structure elements occur on a very fast timescale
(13,14), this is not a trivial pursuit, but something we
must tackle experimentally if we want to settle this issue.
In conclusion, although it is tempting to suggest a confor-
mational selection mechanism based on observations of
bound-like conformations in the free state, we must all ex-
ercise caution in our interpretations in the absence of direct
evidence.Jakob Dogan and Per Jemth*
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